Coupling of permeation and gating in an NMDA-channel pore mutant.
We report a strong coupling between permeation and gating in a mutant NMDA channel (NR1 N598Q-NR2A). The channel opens to two states that differ by their conductance and, surprisingly, by their selectivity for two permeant monovalent cations, Na+ and Cs+. The two open states are linked to the closed state via a cyclic gating reaction that proceeds preferentially in one direction under biionic conditions, indicating that the gating mechanism is not at equilibrium. The direction and the magnitude of this gating asymmetry can be accounted for by assuming that ions bound to a site in the permeation pathway influence the gating of this mutant channel, and that in the closed state, the channel site is accessible to internal cations.